Hepatocellular carcinoma (HCC) is a major global health problem. It is the fifth most common type of cancer and the third most common cause of cancerrelated mortality in the world. Over 80% of HCC develops in cirrhotic liver, and is mainly attributable to chronic viral infection with hepatitis B or C. The great majority of HCC cases occur in developing countries with a very high incidence in Asia and SubSahara Africa, however its incidence is increasing in Japan, United States, and other western countries with the rise of infection with hepatitis C (1, 2, 3).
Hepatic resection and transplantation remain the standard curative therapies for HCC. These treatments are limited to either patients with early-stage tumors in the case of transplantation or patients with preserved liver function in the case of resection. Currently, patients with early-stage tumors and advanced liver disease are best served by transplant evaluation; however, the best treatment strategy for patients with well-preserved liver function, absence of portal hypertension, and early-stage HCC is debated (8) .
Although only 30-40% of patients with HCC are eligible for surgery, it remains the most feasible and efficient treatment. The three most important factors that have led to reduce mortality, with a 70% expectation of 5-year survival, are: i) better liver function assessment, ii) understanding of the segmental liver anatomy through more accurate imaging studies and iii) technical advances in surgical procedures (9) .
In patients with preserved liver function and early HCC, liver resection (LR) achieves an overall 5-year survival comparable with that of transplantation, with minimal morbidity and mortality. Recurrence of HCC after LR is expected, and salvage liver transplantation (LT) can be offered for intrahepatic recurrences (10, 11, 12) .
LR has generally been accepted as the first treatment of choice for HCC in many centers. Nevertheless, the associated cirrhosis limits the extent of surgery and thus increases the risk of postoperative liver failure (13) .
So, the aim of this work is to study the outcomes for patients with early stage HCC treated with liver resection, short and long term results, as well as the effect of different risk factors on the survival of HCC patients treated by liver resection.
Patients and Methods
Between January 2008 and June 2012, 24 hepatocellular carcinoma (HCC) patients who underwent liver Resection in the Liver unit at Queen Elizabeth Hospital, University of Birmingham NHS Trust, Birmingham, UK, were prospectively and retrospectively evaluated by chart review.
Exclusion criteria:
In the study we excluded patients that were diagnosed with any benign or malignant tumor other than HCC.
 Patients who were medically unfit to have resection.

Patients with metastatic disease that is not amenable for resection or cure by any other method. The exception for this was extrahepatic tumor spread that can be resected completely in the same session with the liver (ex. tumor extension to the diaphragm)
Inclusion criteria for liver resection:  Child's A or B patients  The remaining liver tissue after resection can perform the normal hepatic function.
Preoperative procedures:
The goal was to confirm the diagnosis of HCC, decide whether resection is appropriate for the patient, evaluate the liver's function and evaluate patient's fitness for surgery. a. Right subcostal incision was made followed of exploration of the abdominal cavity to assure the absence of metastasis. b. Then a left subcostal incision is added but nearly only half the length of the right one. c. Self-retaining retractors were used to allow opening of the costal angle.  Liver mobilization
The round ligament was divided as well as the falciform ligament which was divided up to the level of the hepatic veins.
In right sided liver resection: The right lobe was detached from the diaphragmatic attachments. The peritoneum was divided from lateral to medial in relation to the inferior border of the liver. Veins draining the posterior liver to the IVC were either clipped or ligated by (3-0) silk till the hepatic venous confluence with the IVC. The IVC ligament (containing vessels and hepatic parenchyma) is divided with endovascular stapler in order to expose the right hepatic vein (Fig. 4) .
In left sided liver resection:
The left lobe was detached by dividing the left triangular and the left coronary ligaments. The lesser omentum was incised and the ligamentum venosum was ligated and cut.  Vascular control Dissection at the porta hepatis of the liver pedicle to the lobe to be resected was done by lowering the hilar plate, occluding the pedicle to demarcate the liver segments required to be removed. Then cutting the components of the pedicle (hepatic artery, portal vein and bile duct) separately. Sometimes the pedicle was left intact till the end of the parenchymal dissection to assure no damage to the improper bile duct has occurred. This is followed by dissection of the hepatic vein draining the segment required to be removed and cutting it using endo-vascular stapler.Prigle's maneuver was applied in some cases with the aim of controlling the blood flow to the liver and ensure haemostasis (occlusion time ranged from 6 to 80 min divided into several 10 min. intervals).  Parenchymal transaction Parenchymal division starts by marking the line of transection (demarcation line appearing after the inflow pedicle is controlled) by cutting the liver capsule with monopolar diathermy. Most of the dissection was done using either ultrasonic dissector,Cavitron Ultrasonic Aspirator (CUSA) and water jet dissector
Statistical analysis
Statistical analysis was performed with SPSS version 18.0 (PASW), released July 30, 2009 (IBM Corporation, Somers, NY). Chi-square test was used for categorical variables. Survival curves were performed by Kaplan-Meier method and the Log-Rank (Mantel Cox) test was used for survival comparisons. Statistical significance was defined as P < 0.05. Concerning their tumor characteristics; the number of tumor(s) was 1.25 ± 0.61 ranging from 1 to 3 tumors and the total tumor(s) size(s) was 9.08 ± 5.40 cm. ranging from 1.5 to 22 cm. Milan criteria was met in 6 cases representing 25% of the resection cases. None of the patients received pre-operative treatment (Table 1) . 
BMI = body mass index, HBV =hepatitis B virus, AFP = alpha fetoprotein
Of the 24 patients 21 (87.5%) had right hepatectomy and 3 (12.5%) had left hepatectomy. 7 (29.1%) had extended resection in which more than 4 segments were removed while 17 (70.83%) had non-extended resection in which the maximum number of resected segments did not exceed 4 segments. Vascular occlusion (Pringle's maneuver) was done in 5 (20.83 %) cases during the operation. 2 (8.33%) patients had vascular injury during the operation (Table 2) .
Following liver resection, the patients' hospital stay was 8.88 ± 4.23 days ranging from 5 days to 20 days including their ITU stay that ranged from 1 to 16 days with a mean duration of 1.92 ± 3.08 days. 2 (8.3 %) patients died during the first month after surgery, one of them was the result of hepatic insufficiency and the other had portal vein thrombosis followed by multiorgan failure. 7 (29.16 %) patients had post-operative complications in the form of either pleural effusion, pulmonary infection, bile leak from the cut surface of the liver or confusion and they were dealt with accordingly (Table 3) . 
Operative mortality=death within 1month
The recurrence free survival (defined as the time passed since the initial treatment is finished while the patient did not show any sign of disease recurrence) was 12.26 ± 9.18 months ranging from 0.2 to 30.9 months. And the overall survival (defined as the time passed from the date in which the initial treatment is finished while the patient is still alive) was 13.76 ± 9.89 months ranging from 0.5 to 34 months. The one year overall survival (the percentage of patients who are still alive at the end of the first year after the initial treatment modality is applied) was 68.42 % and the 2 year overall survival (the percentage of the patients who are still alive at the end of the second year after the initial treatment modality is applied) was 46.15 % (Table 4) . During follow up time recurrence was detected in two patients one was within the first year and the other was after one year, one was still alive at the end of the study and the other died within two months from the detection of recurrence. We selected some variables that may predict the overall and recurrence free survival. The two statistically significant variables were the BMI (< 25 vs. ≥ 25) and vascular injury: The overall and recurrence free survival of patients with BMI ≥ 25 were significantly higher than those with BMI < 25 (P =0.029, P=0.048, respectively). Also, patients who had vascular injury to any of the major hepatic vessels intraoperatively showed significantly lower overall and recurrence free survival (P =0.02 and P=0.004, respectively) than patients who had no vascular injury. Recurrence free survival was higher in patients who had a maximum mass size of 5 cm than those who had more than 5 cm (14.73 months versus 10.17 months). The overall and recurrence free survival were higher in patients who had a maximum of 4 segments resected than it was in those who had less than 4 segments resected (13.23 months versus 8.13 months and 12.83 months versus 4.33 months respectively) and in patients who had only one nodule in the resected specimen than those who had more than one (12.83 months versus 0.63 months and 12.83 months versus 0.53 months respectively) (Table 5 ), (Figs. 1,2) . 
Discussion
Both the American (AASLD) (14) and European (EASL) Associations for the Study of the Liver (15) have recently published updated guidelines for the management of hepatocellular carcinoma (HCC). These are based on a stratification of patients according to the Barcelona Clinic Live Cancer (BCLC) classification, which classifies patients according to tumor burden, liver function as assessed by Child-Pugh score, and performance status, into five distinct prognostic categories with different first line treatment recommendations (16) .
Among the many treatment modalities offered for HCC, only surgical approaches, including liver resection (LR) and liver transplantation (LT), are considered to be curative. It is currently accepted that LR is the best option for treatment of HCC with reserved liver function, and LT is preferred with severe impaired liver function. Some controversy remains, however, over treatment of patients with well-reserved liver function who could tolerate LR or LT (8) .
In this study, we retrospectively evaluated the outcome of 24 patients with HCC selected for LR. We evaluated patients' characteristics, short-term results such as hospital stay, postoperative complication, mortality, and long-term results such as overall and recurrence-free survival.
24 HCC patients (17 males and 7 females) treated with liver resection .Their mean age was 71.4 ± 14.1 years with a body mass index (BMI) of 28.0±5.4. Cirrhosis was detected in 33.3% of patients. The maximum number of tumors was 3 for each liver while the mean total tumor sizes was 9.08 ± 5.4 cm. None of the patients received preoperative treatment prior to resection. AFP mean value was 63.1 ±119.85 ng / ml. 7 (29.1 %) patients underwent extended LR and vascular injury of one or more of the intra-hepatic artery was reported in 2 (8.3 %) patients.
As regard to short-term results , the present study showed short hospital stay as well as short ITU stay for HCC patients treated by LR ( 7 and 1 day ,respectively) . Early post-operative death (death within 1 month after surgery) was reported in 8.3 % of patients. The most common post-operative complications (pleural effusion, pulmonary infection, bile leak from the cut surface of the liver or confusion) were reported in 29.16% of patients treated by liver resection. The lower morbidity for the LR patients was that the resection avoided the risks associated with immunosuppression in HCC patients underwent liver transplantation (LT). These risks include toxicities (especially nephrotoxicity), infectious complications, and post-transplantation de novo neoplasms (4).
Poon et al. (17) reported a significantly longer hospital stay following LT group than following LR; 9 versus 18 days, respectively, (P<0.001). Similarly, Lee et al (8) study showed the Length of hospital stay after LT to be significantly longer than after LR. However, incidence of postoperative complications and early mortality, that is death within 1 month after surgery, were not different between the two groups. In Margarit et al (12) , the mortality for LR patients (5.6%) was higher than for LT patients (3.4%).
Of the 204 LR patients, no patient died in the hospital after LR, whereas the mortality rate was 3.4% for the LT group in Poon's report in 2002 (18) . A similar conclusion was reached in Bigourdan et al (19) .A review of almost 60 cases of either LR or LT found that the mortality following transplantation was higher than that following resection (20) . In Lei et al study (21) the complication rate after LT was much higher than after LR, the in-hospital mortality was not significantly different between the two groups. Recipients who received an allogenic liver graft, either full or partial size, all needed to take an immunosuppressant, such as tacrolimus, mycophenolate mofetil or steroids, and nephrotoxicity and immunosuppression may affect graft and patient survival (22, 23) .
In the present study, both recurrence free and overall free survival were calculated from the time of LR till death or the last follow up. An overall 2 years survival was reported in 46.15 %. Vascular injury of one of the intra-hepatic arteries ,during liver resection ,was associated with significantly lower recurrence and overall free survival compared to those with no vascular injury (p < 0.004 and 0.020 , respectively ) while patients with BMI ≥ 25 were associated with significantly better recurrence and overall free survival among LR patients( p < 0.048 and p < 0.029 ,respectively ).
Most of the results have shown that the rates of long-term survival and recurrence after transplantation are superior to those observed following resection (22, 24, 25, 26) . Bigourdan et al (27) showed significantly higher overall and recurrence free survival in the LT group than in the LR group .Others have shown similar overall survival rates for the two groups and a higher recurrence-free survival rate for the LT group (12 ,28, 8) .
Post operatively, recurrences were reported in 8.3 % patients (2 of 24 patients) treated with LR .In the present study all recurrences occurred in less than 2 years post operatively. The most common site of recurrence was in the liver and the lung. Death was reported in 60 % of patients who had recurrence and death occurred in less than 12 months after diagnosis of recurrence.
The majority of recurrences are due dissemination from the primary tumor and not metachronus tumors developed in a liver with cirrhosis (14) .
Lee et al (8) mentioned that patients who underwent LR experienced significantly higher recurrence of HCC than those who underwent LT; 11 patients (47.8%) of 23 after LT developed tumor recurrence in the liver graft, while 59 patients (88.1%) of 67 after LR experienced recurrence in the remnant liver In Lei et al (21) study most of the patients in the LT and LR groups had their HCC recurrence within three years. Only two patients had tumor recurrence four years after LT or LR. However, the tumor recurrence rate after LR increased over time, and the long-term survival rates between the LR and LT groups differed significantly. Meanwhile, the post-operative antiviral therapies may also contribute to the good outcome after resection and LT in our study, it is because controlling viral replication halts disease progression and decreases the risk of tumor recurrence or developing new lesions (29) .
Many studies have reported predictors of prognosis based on univariate analyses .In the present study we choose 3 predictors; tumors number, tumor sizes and vascular invasion Patients with single tumors showed higher overall and recurrence free survival in comparison to multiple tumor (12.83 m vs. 0.63 m and 12.83 m vs. 0.53m, respectively). Recurrence free survival was higher in patients with tumor mass size > 5 cm (a median of 14.73 months vs. 10.17 months) .Also patients who had vascular injury to any of the major intrahepatic vessels intraoperatively showed significantly lower overall and recurrence free survival (p< 0.020 and p< 0.004, respectively).
In Faccuiti et al. study (13) the strongest independent predictor for poor outcome was tumor size >3 cm, which represented a risk shared by patients undergoing LR or OLT, and those within or outside the Milan criteria.
Conclusion
In conclusion, these results suggest that surgical resection should remain the first line of therapy for patients with HCC and compensated liver function who are candidates for resection.
